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Description

Background of the Invention

[0001] The present invention relates to radial piston
pumps and more particularly, to radial piston pumps of
the type used in fuel supply systems for internal combus-
tion engines.

[0002] Radial piston pumps, particularly the type used
for pressurizing fuel for delivery to the combustion cham-
bers of internal combustion engines, typically have a
housing defining a central cavity and a drive member
mounted about a drive axis for rotation in the cavity. At
least one piston bore extends radially relative to the axis,
through the housing to the cavity. A piston oriented radi-
ally within the piston bore has a radially outer pumping
end and a radially inner driven end cooperating with the
drive member for reciprocal movement in the piston bore
between top dead center and bottom dead center travel
limits. A sliding shoe engages the driven end of the piston
and bears on the drive member, for providing the coop-
eration whereby the rotary movement of the drive mem-
beris converted to the reciprocal movement of the piston.
A return spring urges the driven end of the piston toward
the shoe and the drive member. For the type of pump to
which the present invention is especially directed, the
drive member is eccentric, i.e., it has an outer circular
surface with a center that is offset with respect to the
drive axis. The driven end of the piston bears pivotally
against, without being rigidly attached to, the shoe, to
accommodate the eccentric path of the drive member.
[0003] Particularly in operational modes where the
pumping chamber of the piston is not fully charged before
the pressurization, or discharge, stroke of the piston, un-
balanced forces can act on the shoe with potentially det-
rimental, if not disastrous, results. Such unbalanced forc-
es can result in separation of the shoe from both the
driven end of the piston and the drive member while the
piston is at or near the top dead center position such that,
despite the restorative forces of the return spring, the
piston does not seat properly in the shoe, or in the worst
scenario, the shoe is carried into the cavity, resulting in
catastrophic damage to the pump.

[0004] One type of pump and associated control
scheme in which this problem can arise, and for which
the invention is particularly suited, is described in U.S.
Application No. 10/187,823, filled on July 2, 2002, entitled
"Hybrid Control Method in Fuel Pump Using Intermittent
Recirculation at Low and High Engine Speeds",

[0005] Known from WO 01/92709 A is a radial piston
pump according to the preamble of claim 1.

Summary of the invention

[0006] Itis thus an object of the present invention to
improve the performance and reliability of the sliding
shoe associated with the conversion of rotating motion
of a drive member, to the reciprocal motion of the pump-
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ing pistons, in a radial piston pump.

[0007] The objectis solved with the features according
to claim 1.
[0008] The projecting rim is in the form of guide arms

that are spaced apart to form a castellated, substantially
annular rim around the socket portion, such that in the
event of separation of the driven end of the piston from
the socket and the bottom side of the shoe from the drive
member, with a resulting "floating" and misorientation of
the shoe, at least a portion of one and preferably two of
the guide arms, remains within the mounting bore of the
piston, thereby preventing the shoe from experiencing
excessive misorientation or displacement into the cavity.

Brief Description of the Drawings

[0009] The preferred embodiment will be described
below with reference to the accompanying drawing, in
which:

Figure 1 is a sectional view of a portion of a radial
piston pump, showing the preferred form of the slid-
ing shoe according to the invention, as well as the
preferred relationship of the outer region of the slid-
ing shoe to the pumping chamber mounting bore,
when the piston is in the bottom dead center position;
Figures 2A and 2B show a typical prior art sliding
shoe in relation to the driven end of the piston and
the drive member, for illustrating the unbalanced
forces that give rise to the problem solved by the
present invention;

Figure 3is a section view similar to Figure 1, showing
the relationship of the sliding shoe, the pumping
chamber mounting bore, and the drive member, dur-
ing the normal top dead center position of the piston,
but with momentary separation between the driven
end of the piston and the sliding shoe socket;
Figure 4 is a section view similar to Figure 3, showing
the piston in the top dead center position, with the
drive member in a different position resulting an even
greater separation between the driven end of the pis-
ton and the socket of the sliding shoe, but with the
sliding show retained within the pumping chamber
mounting bore in accordance with the invention;
Figure 5is a perspective view of the preferred shape
of the inventive sliding shoe;

Figure 6 is an elevation view of the sliding shoe of
Figure 5 as seen along line V6;

Figure 7 is a section view along line 7-7 of Figure 6;
and

Figure 8 is a bottom view of the shoe of Figure 5.

Description of the Preferred Embodiment

[0010] Figure 1 shows a pump housing 10 having a
bore 12 in which is mounted a pumping chamber assem-
bly 14, for example, via a threaded connection 16 with
associated seals 18 and cap 20. The assembly includes
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a generally cylindrical piston chamber wall 22, in which
the pumping piston or plunger 24 is oriented for reciprocal
motion. In aretracted or bottom dead center position, the
portion 26 of the chamber is filled, or partially filled with
relatively low pressure feed fuel. Upon driving of the pis-
ton toward the top dead center position, the fuel in the
pumping chamber 26 is highly pressurized and dis-
charged for ultimately delivery, such as by injection, to
the engine cylinders.

[0011] The piston mounting bore 12 opens to a cavity
28 of the housing where feed fuel is maintained at a rel-
atively low pressure and where a rotating drive member,
especially an eccentric drive member 30, is mounted for
rotation about a drive axis. Thus, the piston bore extends
radially, relative to the drive axis, through the housing to
the cavity, and the piston 24 is oriented radially within
the piston bore. The piston has a radially inner, driven
end 32, preferably in the form of a bulb or portion of a
sphere, and a radially outer pumping end 34. A sliding
shoe 36 is provided for pivotally engaging the driven end
32 of the piston while sliding on the outer surface of the
drive member 30, to convert the radial motion of the drive
member to the reciprocal motion of the piston.

[0012] In the illustrated embodiment, one or more
charging orifices 38 are situated at the driven end, adja-
cent the spherical head 32, for fluid communication with
the low-pressure fuel and cavity 28. This orifice 38 can
be formed in a notch or neck 40, from which the head 32
extends downwardly. A charging passage 42 extends
from the charging orifice 38 in fluid communication with
the pumping chamber 26, through the center of the piston
24. A check valve 44 with associated spring 46 are
mounted in the charging passage 42, for permitting fuel
flow therein during charging from the cavity, but prevent-
ing fuel from flowing back into the cavity 28 during pres-
surization of the fuel in the pumping chamber 26. A piston
return spring, such as a coil spring, is mounted at one
end 48 to a shoulder on the cylinder wall 22, concentri-
cally but exterior to the lower portion of piston 24, and
has another end 50 bearing on a rim or flange portion 52
of a spring seat which has a inner portion 54 bearing on
a shoulder of the notch 40 associated with head 32.
[0013] The sliding shoe 36 has an upper or top side
on which a socket 56 is formed for the pivotal engage-
ment via complementary concave surface to the convex
surface formed by driven end 32 of the piston. The socket
56 and the spherical end 32 are both preferably formed
at the surfaces of rotation about a common axis, e.g., the
piston reciprocation axis. The shoe has an outer region
58 surrounding the driven end 32 of the piston and pro-
jecting into the piston bore 12. As will be described in
greater detail below, all or some of such projection re-
mains in the piston bore 12 during all positions of the
piston 24 relative to the drive member 30. The return
spring 50 extends longitudinally along a portion of the
piston bore 12 externally of the piston 24 and acts on the
driven end of the piston, and the outer region of shoe 58
projects into the piston bore in overlapped relation to the
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return spring when the piston bears against the central
region of the shoe, as shown. In other words, the outer
region 58 of the shoe overlaps the return spring 50 when
the piston is at the bottom dead center position. As will
be described in greater detail below, the outer region 58
overlaps the return spring 50 when the piston is at the
top dead center position as well. This is preferably im-
plemented by configuring the piston 24 and shoe 36 in
relation to the drive member 30, such that when the com-
plementary surfaces or formations of the piston head 32
and the shoe socket 56 are engaged, these formation
are in the piston bore 12 and the outer region 58 on the
shoe extends into the piston bore 12 a greater distance
than the engagement of the complementary formations.
[0014] It can be appreciated from Figure 1, that the
outer region 58 of the shoe is annularly spaced about the
socket 56 formed in the central region of the shoe, there-
by defining an annular space between the central region
and the outer region of the shoe. The rim portion 52 of
the return spring seat, and the radially inner end 50 of
the return spring, are situated in the space when the head
32 is fully engaged with the socket 56.

[0015] As may be further appreciated with reference
to Figures 1, 5, 6, 7 and 8, the sliding shoe 36 preferably
has top 60 and bottom 62 sides for cooperatively con-
necting the piston at the top with the drive member at the
bottom. The sliding shoe 36 can be considered as having
a base 64 having a concave bottom surface 66, a socket
portion 56 projecting centrally on the top side, and a plu-
rality of guide arms 58 projecting upwardly on the top
side and spaced laterally from the socket portion. The
plurality of guide arms preferably form a castellated, sub-
stantially annular rim around the socket portion. The up-
per surface 70 of the base is generally convex, and the
arms project obliquely away from each other from the
upper surface. In particular, the convex upper surface 70
of the base spans afirst included solid angle 72 centered
on the socket axis, and the arms project obliquely away
from each other from the upper surface and span a sec-
ond included solid angle 74 less than the first solid in-
cluded angle.

[0016] The plurality of guide arms preferably consists
of four spaced apart arms 58a, 58b, 58c and 58d which
together span a total of between 180 and 270 degs, of
the rim circumference, with the spaces 76a, 76b, 76c and
76d between the arms together spanning a total of about
90 to 180 degs, of the circumference. Preferably each
arm has substantially the same span. At least two of the
arms can project from the top surface a greater distance
than the projection of the socket. The relative length of
the arms depends on the maximum piston travel. The
shoes as shown on Figure 3 allow for larger eccentricity
and by that for higher pump output, without the danger
of ever leaving the bore. For smaller eccentricity the arms
can be made shorter.

[0017] Inthe embodimentillustrated in Figures 5-8, the
castellated arms 58 define U-shaped spaces 76a, 76b,
76¢ and 76d between adjacent arms, where the horizon-
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tal portion 78 of the U is defined by the top surface 70 of
a step that projects a relatively shorter distance from the
top surface of the base, and two facing side walls 82 and
84 of adjacent arms 58a, 58b that project a relatively
longer distance from the base.

[0018] In order to reduce the shoe mass and flow re-
striction of the shoe while it moves up and down through
the surrounding fuel, two of the four castellated guide
arms could be of lesser height, or could be eliminated.
Preferably, the bottom surface 66 of the shoe has plural
grooves 86a,b to facilitate lubrication at the sliding inter-
face,

[0019] It can be appreciated that the drive member 30
may be a cylinder having a drive member axis that is
offset from the drive shaft axis (not shown), such that the
drive member has an outer surface that is not circular
with respect to the drive axis. Figures 6, 7 and 8 show
that the bottom surface 66 of the shoe is also not circularly
symmetric. Thus, neither the drive member surface nor
the concave bottom surface 60 of the shoe 36 is circularly
symmetric about the axis of socket 56. Moreover, itis not
essential that the rim or projections of outer region 58 be
circularly symmetric about the socket axis. Rather, in the
broadest embodiment, the outer region 58 would have
two diametrically oppose projecting arms that together
could span less than 180 deg. of the circular arc around
the socket axis.

[0020] Figures 1, 2A, 2B and 3 illustrate the problem
solved by the present invention whereby in a control
scheme where the inlet flow through the feed orifice 38
such as shown in Figure 1 or in some other manner, a
smaller quantity of fuelis charged into the pumping cham-
ber 26, relative to the full available charging volume de-
fined by the difference in the top dead center and bottom
dead center positions of the piston. During the partial
filling of the pumping chamber 26, there will always be a
force component F1, originating from the pressure drop
across the piston inlet (metering orifice plus opening
pressure of the inlet check valve) acting over the effective
area of the piston, trying to counter act the piston return
spring force F2. Although a small separation between
the sliding shoe and the surface of the actuating eccentric
drive member is beneficial because it helps regenerate
the layer of lubricating fuel that was "squeezed out" dur-
ing the previous pumping event as a consequence of the
high pumping forces. However if the separation becomes
too large, the pumping reaction forces as shown in Fig-
ures 2A and 2B will lead very quickly to even larger sep-
aration. Ifthe sliding shoe is not retained in some manner,
the shoe socket will lose engagement and slide in the
direction of rotation, driven by the fictional forces F3 as
well as hydraulic forces F4 generated by the flow of fuel
displaced by the eccentric rotating inside of the pump
cavity into the gap between the pump housing and the
shaft. The shoe will subsequently be crushed by the ec-
centric, resulting in a catastrophic failure of the pump.
[0021] The projecting arms of the sliding shoe accord-
ing to applicant’s invention, not only physically retain the
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shoe within the piston mounting bore in the event of such
misalignment or displacement of the shoe, but further-
more, the castellation of the arms by which spaces are
present between adjacent arms, significantly reduces the
hydraulic forces caused by the axial motion of the shoe
through the liquid, which would otherwise further aggra-
vate the problem described with respect to Figure 2A and
2B.

[0022] Figures 3 and 4 further illustrate the effect of
the operation of the invention. These figures show that
even in the unlikely event of the maximum possible sep-
aration (piston intop dead center position and drive mem-
ber in bottom dead center position) the outer region of
the shoe not only prevents the shoe from leaving the
piston mounting bore, but also ensures that the ball or
similar formation at the driven end of the piston finds its
socketin the shoe as the eccentric again moves into what
should be the top dead center position for the piston.
[0023] As a further explanation, the phantom line for
the drive member in Figure 3 represents the maximum
pumping position corresponding to top dead center of
the piston, where the shoe would be engaged with the
piston and the drive member would be engaged with the
shoe. However, if the return spring is not fully effective
as the eccentric continues rotating to the position corre-
sponding to the solid eccentric surface in Figure 3, the
shoe may remain on the surface of the eccentric while
detaching from the piston. If this continues, the worst
scenario the eccentric reaches the position correspond-
ing to the bottom dead center of the piston, but the piston
is still in its top dead center position. The phantom line
show the position of the shoe if it continues to be carried
away from the piston by the eccentric. It is evident that
the outer regions of the shoe as shown in phantom in
Figure 4, are still within the piston mounting bore and
therefore cannot, even if the shoe continues to slide rel-
ative the drive member, before hydraulic or other forces
out of the piston mounting bore. The solid line rendition
of the mounting shoe in Figure 4, illustrates the worst
case misorientation when the drive member is returning
again toward approaching the position corresponding to
top dead center of the piston (i.e., approaching the phan-
tom line shown in Figure 3 for the drive member). The
direction of this rotation would tilt the shoe but, in accord-
ance with the present invention, the at least one arm of
the shoe is restrained from moving excessively out of
alignment, by contact with the spring seat for the return
spring. Thus, as the eccentric continues rotation the driv-
en end of the piston has an opportunity to reengage the
socket and continue normal operation.

[0024] Althoughthe invention has been described with
respect to a radial piston pump in which the charging is
controlled or restricted, it is also very beneficial for all
other radial piston pumps actuated radially outwardly,
particular by an eccentric drive member, inasmuch as
even a miniscule amount of debris slowing down the mo-
tion of the piston, could also result in excessive separa-
tion resulting in catastrophic damage.
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Claims

A radial piston pump having a housing (10) defining
a central cavity (28); a drive member (30) mounted
for rotation in the cavity (28) about a drive axis; at
least one pumping chamber mounting bore (12) ex-
tending radially relative to said axis, through the
housing (10) to said cavity (28); a piston (24) oriented
radially within the pumping chamber mounting bore
(12) and having a radially outer pumping end (34)
and a radially inner driven end (32) cooperating with
the drive member (30) for reciprocal movement in
said pumping chamber mounting bore (12) between
top dead center and bottom dead center travel limits;
a sliding shoe (36) engaging the driven end (32) of
the piston (24) and bearing on the drive member (30),
for providing said cooperation whereby the rotary
movement of the drive member (30) is converted to
the reciprocal movement of the piston (24); and a
return spring (50) for urging the driven end (32) of
the piston (24) toward the shoe (36) and the drive
member (30), wherein

the sliding shoe (36) has a central region (56) includ-
ing a socket portion that engages the driven end (32)
of the piston (24) and an outer region (58) surround-
ing the driven end (32) of the piston (24) and pro-
jecting into the pumping chamber mounting bore (12)
a distance such that for all positions of the piston
(24) relative to the drive member (30), at least a por-
tion of said outer region (58) remains within the
pumping chamber mounting bore (12), the drive
member (30) has an outer circular surface that is
offset with respect to said axis;

the driven end (32) of the piston (24) bears pivotally
against without being rigidly attached to the central
region (56) of the shoe (36);

the return spring (50) extends longitudinally along a
portion of the pumping chamber mounting bore (12)
and acts on the driven end (32) of the piston (24);
said outer region (58) projects into said pumping
chamber mounting bore (12) in overlapped relation
to the return spring (50) when the piston (24) bears
against the central region (56) of the shoe (36)
said outer region (58) overlaps the return spring (50)
when the piston (24) is at bottom dead center; and
said outer region (58) projection overlaps the return
spring (50) when the piston (24) is at top dead center
characterized in that

the return spring (50) is externally located of the pis-
ton (24), and

the outer region (58) comprises a plurality of guide
arms (58,a, 58b, 58c¢, 58d) projecting upwardly from
a top side of said sliding shoe (36) and laterally
spaced from said socket portion (56).

The pump of claim 1, wherein
the piston (24) has a Substantially spherical forma-
tion at the driven end (32) for seating with a comple-
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mentary formation in the shoe (36), a charging orifice
(38) adjacent the spherical formation for fluid com-
munication with the cavity (28), and a charging pas-
sage (42) within the piston (24) from the orifice (38)
to a pumping chamber (26) at the pumping end (34)
of the piston (24); and

when said formations are engaged, the formations
are in the pumping chamber mounting bore (12) and
the outer region (58) on the shoe (36) extends into
the pumping chamber mounting bore (12) a greater
distance than said complementary formation.

The pump of claim 4, wherein

the piston (24) includes a neck portion (40) from
which the spherical formation extends as a convex
head portion;

a spring seat is supported in said neck portion (40);
said return spring (50) is seated on said spring seat;
and

said outer region (58) overlaps said spring seat.

The pump of claim 3, wherein

the spring seat has an annular rim portion (52) for
engaging the return spring (50); and

the rim portion (52) of the spring seat is situated in
said annular space.

The pump of claim 1, wherein

the drive member (30) has an outer circular surface
that is offset with respect to said axis;

the driven end (32) of the piston (24) includes a neck
portion (40) from which a convex head portion ex-
tends into pivotal engagement against without being
rigidly attached to the central region (56) of the shoe
(36);

a spring seat is supported in said neck portion (40);
said return spring (50) is seated on said spring seat;
and

said outer region (58) surrounds said spring seat
when the head is seated in the central region (56) of
the shoe (36).

The pump of claim 1, wherein the outer region (58)
is an annular array of the guide arms (58a, 58b, 58c,
58d) forming a castellated rim around the socket.

The pump of claim 6, wherein the castellated rim
consists of four spaced apart arms (58) which to-
gether span a total of between about 180 and 270
degrees of said annulus, with the spaces between
the arms (58) together spanning a total of about 90
to 180 degrees of said annulus.

The pump of any of claims 1 to 7, wherein the sliding
shoe (36) comprises a base (64) having a concave

bottom surface (66).

The pump of claim 8, wherein the plurality of guide
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arms (58a, 58b, 58c, 58d) form a castellated, sub-
stantially annular rim around the socket portion (56).

The pump of claim 9, wherein the base (64) has a
convex upper surface and the arms (58a, 58b, 58c,
58d) project obliquely away from each other from
said upper surface.

The pump of claim 8, wherein the bottom surface
(66) includes at least one groove.

The pump of claim 9, wherein the plurality of guide
arms (58a, 58b, 58c¢, 58d) includes four spaced apart
arms (58) which together span a total of between
about 180 and 270 degrees of said annulus, with the
spaces between the arms (58) together spanning a
total of about 90 to 180 degrees of said annulus.

The pump of claim 12, wherein each arm (58a, 58b,
58c, 58d) has substantially the same span.

The pump of claim 8, wherein the base (64) has a
top surface from which the socket (56) projects, and
the arms (58) project from the top surface a greater
distance than the socket (56).

The pump of claim 14, wherein a "U" shaped space
between adjacent arms (58a, 58b, 58c, 58d) is de-
fined by a step that projects a relatively shorter dis-
tance from the top surface of the base (64) and two
facing side walls of adjacent arms (58a, 58b, 58c,
58d) that project a relatively longer distance from the
top surface of the base (64).

The pump of claim 1, wherein said plurality of guide
arms (58a, 58b, 58c, 58d) comprises two diametri-
cally opposed arms (58).

Patentanspriiche

1.

Radialkolbenpumpe, mit einem Gehéause (10), das
einen zentralen Hohlraum (28) definiert; einem An-
triebselement (30), das angebracht ist, um sich im
Hohlraum (28) um eine Antriebsachse zu drehen;
wenigstens einer Pumpkammer-Montagebohrung
(12), die sich in Bezug auf die Achse radial durch
das Gehéause (10) zum Hohlraum (28) erstreckt; ei-
nem Kolben (24), der in der Pumpkammer-Monta-
gebohrung (12) radial orientiert ist und ein radial au-
Beres Pumpende (34) sowie ein radial inneres an-
getriebenes Ende (32), das mit dem Antriebsele-
ment (30) zusammenwirkt, um sich in der Pumpkam-
mer-Montagebohrung (12) zwischen Bewegungs-
grenzen eines oberen Totpunkts und eines unteren
Totpunkts hin und her zu bewegen, besitzt; einem
Gleitschuh (36), der mit dem angetriebenen Ende
(32) des Kolbens (24) in Eingriff ist und an dem An-
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triebselement (30) anliegt, um die Zusammenwir-
kung zu schaffen, wodurch die Drehbewegung des
Antriebselements (30) in die hin und her gehende
Bewegung des Kolbens (24) umgesetzt wird; und
einer Rickstellfeder (50), um das angetriebene En-
de (32) des Kolbens (24) zum Schuh (36) und zum
Antriebselement (30) zu drangen, wobei

der Gleitschuh (36) einen zentralen Bereich (56), der
einen Buchsenabschnitt aufweist, der mit dem an-
getriebenen Ende (32) des Kolbens (24) in Eingriff
ist, und einen aufReren Bereich (58), der das ange-
triebene Ende (32) des Kolbens (24) umgibt und in
die Pumpkammer-Montagebohrung (12) tber eine
Strecke vorsteht, derart, dass fur alle Positionen des
Kolbens (24) relativ zum Antriebselement (30) we-
nigstens ein Abschnitt des auf3eren Bereichs (58) in
der Pumpkammer-Montagebohrung (12) bleibt, be-
sitzt, wobei das Antriebselement (30) eine auliere
kreisformige Oberflache besitzt, die in Bezug auf die
Achse versetzt ist;

das angetriebene Ende (32) des Kolbens (24) am
zentralen Bereich (56) des Schuhs (36) schwenkbar
anliegt, ohne daran starr befestigt zu sein;

die Ruckstellfeder (50) sich longitudinal 1&angs eines
Abschnitts der Pumpkammer-Montagebohrung (12)
erstreckt und auf das angetriebene Ende (32) des
Kolbens (24) wirkt;

der &uRBere Bereich (58) in die Pumpkammer-Mon-
tagebohrung (12) in einer tiberlappenden Beziehung
mit der Ruckstellfeder (50) vorsteht, wenn der Kol-
ben (24) an dem zentralen Bereich (56) des Schuhs
(36) anliegt,

wobeider auRere Bereich (58) mitder Riickstellfeder
(50) tiberlappt, wenn sich der Kolben (24) an seinem
unteren Totpunkt befindet; und

der Vorsprung des &uf3eren Bereichs (58) mit der
Ruckstellfeder (50) tberlappt, wenn sich der Kolben
(24) an seinem oberen Totpunkt befindet,

dadurch gekennzeichnet, dass

die Ruckstellfeder (50) sich auRerhalb des Kolbens
(24) befindet und

der auRere Bereich (58) mehrere Fihrungsarme
(584, 58b, 58c, 58d) aufweist, die von einer oberen
Seite des Gleitschuhs (36) nach oben vorstehen und
von dem Buchsenabschnitt (56) seitlich beabstandet
sind.

Pumpe nach Anspruch 1, wobei

der Kolben (24) eine im Wesentlichen sphérische
Ausformung am angetriebenen Ende (32), um an
einer komplementéren Ausformung im Schuh (36)
zu sitzen, eine Beschickungsoffnung (38) benach-
bart zu der sphéarischen Ausformung fir eine Fluid-
kommunikation mit dem Hohlraum (28) und einen
Beschickungsdurchlass (42) im Kolben (24) von der
Offnung (38) zu einer Pumpkammer (26) am Pum-
pende (34) des Kolbens (24) besitzt; und

die Ausformungen sich dann, wenn sie in Eingriff
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sind, in der Pumpkammer-Montagebohrung (12) be-
finden und der auRere Bereich (58) am Schuh (36)
sichin die Pumpkammer-Montagebohrung (12) Gber
eine grolRere Strekke als die komplementéare Aus-
formung erstreckt.

Pumpe nach Anspruch 4, wobei

der Kolben (24) einen Halsabschnitt (40) aufweist,
von dem sich die sphérische Ausformung als ein
konvexer Kopfabschnitt erstreckt;

ein Federsitz in dem Halsabschnitt (40) unterstutzt
ist;

die Ruckstellfeder (50) auf dem Federsitz sitzt; und
der auRRere Bereich (58) mit dem Federsitz Uber-

lappt.

Pumpe nach Anspruch 3, wobei

der Federsitz einen ringférmigen Randabschnitt (52)
besitzt, um mit der Ruckstellfeder (50) in Eingriff zu
gelangen; und

der Randabschnitt (52) des Federsitzes sich in dem
ringférmigen Raum befindet.

Pumpe nach Anspruch 1, wobei

das Antriebselement (30) eine &uBBere kreisférmige
Oberflache besitzt, die in Bezug auf die Achse ver-
setzt ist;

das angetriebene Ende (32) des Kolbens (24) einen
Halsabschnitt (40) aufweist, von dem sich ein kon-
vexer Kopfabschnitt in einen Schwenkeingriff mit
dem zentralen Bereich (56) des Schuhs (36) er-
streckt, ohne daran starr befestigt zu sein;

ein Federsitz im Halsabschnitt (40) unterstitzt ist;
die Ruckstellfeder (50) auf dem Federsitz sitzt; und
der &ul3ere Bereich (58) den Federsitz umgibt, wenn
der Kopf in dem zentralen Bereich (56) des Schuhs
(36) sitzt.

Pumpe nach Anspruch 1, wobei der &uRere Bereich
(58) eine ringférmige Anordnung von Fuhrungsar-
men (58a, 58b, 58c, 58d) ist, die einen zinnenkranz-
férmigen Rand um die Buchse bilden.

Pumpe nach Anspruch 6, wobei der zinnenkranzfor-
mige Rand aus vier voneinander beabstandeten Ar-
men (58) besteht, die zusammen insgesamt einen
Bereich von etwa 180 bis etwa 270 Grad des
Ringraums Uiberspannen, wobei die Zwischenrdume
zwischen den Armen (58) zusammen insgesamt ei-
nen Bereich von etwa 90 bis 180 Grad des
Ringraums Uberspannen.

Pumpe nach einem der Anspriiche 1 bis 7, wobei
der Gleitschuh (36) eine Basis (64) mit einer konka-
ven Bodenoberflache (66) aufweist.

Pumpe nach Anspruch 8, wobei die mehreren Fih-
rungsarme (58a, 58b, 58¢, 58d) einen zinnenkranz-
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férmigen, im Wesentlichen ringférmigen Rand um
den Buchsenabschnitt (56) bilden.

Pumpe nach Anspruch 9, wobei die Basis (64) eine
konvexe obere Oberflache besitzt und die Arme
(58a, 58b, 58c, 58d) von der oberen Oberflache
schrdg voneinander weg stehen.

Pumpe nach Anspruch 8, wobei die Bodenoberfla-
che (66) wenigstens eine Nut aufweist.

Pumpe nach Anspruch 9, wobei die mehreren Fih-
rungsarme (58a, 58b, 58c, 58d) vier voneinander be-
abstandete Arme (58) umfassen, die zusammen ins-
gesamt einen Bereich von etwa 180 bis 270 Grad
des Ringraums lberspannen, wobei die Zwischen-
rdaume zwischen den Armen (58) zusammen insge-
samt einen Bereich von etwa 90 bis 180 Grad des
Ringraums Uberspannen.

Pumpe nach Anspruch 12, wobei jeder Arm (58a,
58b, 58c, 58d) im Wesentlichen die gleiche Uber-
spannbreite besitzt.

Pumpe nach Anspruch 8, wobei die Basis (64) eine
obere Oberflache besitzt, von der die Buchse (56)
vorsteht, und die Arme (58) von der oberen Oberfla-
che Uber eine Strecke vorstehen, die gréRer als die
Buchse (56) ist.

Pumpe nach Anspruch 14, wobei ein "U"-férmiger
Raum zwischen benachbarten Armen (58a, 58b,
58c, 58d) durch eine Stufe, die um eine verhaltnis-
maRig kiirzere Strecke von der oberen Oberflache
der Basis (64) vorsteht, und durch zwei einander zu-
gewandte Seitenwande benachbarter Arme (58a,
58b, 58c, 58d), die um eine verhéaltnismafig langere
Strecke von der oberen Oberflache der Basis (64)
vorstehen, definiert ist.

Pumpe nach Anspruch 1, wobei die mehreren Fih-
rungsarme (58a, 58b, 58c, 58d) zwei diametral ent-
gegengesetzte Arme (58) umfassen.

Revendications

1.

Pompe a piston radial comprenant un carter (10) dé-
finissant une cavité centrale (28) ; un élément d’en-
trainement (30) monté afin de pouvoir tourner dans
la cavité (28) autour d’'un axe d’entrainement ; au
moins un alésage de montage de la chambre de
pompage (12) s’étendant radialement par rapport
audit axe, a travers le carter (10) vers ladite cavité
(28) ; un piston (24) orienté radialement a l'intérieur
de I'alésage de montage de la chambre de pompage
(12) et présentant une extrémité de pompage radia-
lement externe (34) et une extrémité entrainée ra-
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dialement interne (32) coopérant avec I'élément
d’entrainement (30) afin d’assurer un mouvement
alternatif dans ledit alésage de montage de la cham-
bre de pompage (12) entre des limites de déplace-
ment de point mort haut et de point mort bas ; un
sabot glissant (36) couplé a I'extrémité entrainée
(32) du piston (24) et portant sur I'élément d’entrai-
nement (30), afin d’assurer ladite coopération de tel-
le sorte que ledit mouvement rotatif de I'élément
d’entrainement (30) est transformé en un mouve-
ment alternatif du piston (24) ; etunressort de rappel
(50) afin d’appliquer I'extrémité entrainée (32) du pis-
ton (24) vers le sabot (36) et I'élément d'entraine-
ment (30), dans laquelle

le sabot glissant (36) comprend une zone centrale
(56) comportant une partie de socle qui est couplée
al'extrémité entrainée (32) du piston (24) et une zo-
ne externe (58) entourant I'extrémité entrainée (32)
du piston (24) et s’étendant dans l'alésage de mon-
tage de la chambre de pompage (12) sur une dis-
tance de telle sorte que pour toutes les positions du
piston (24) par rapport a I'élément d’entrainement
(30), au moins une partie de ladite zone externe (58)
reste a lintérieur de l'alésage de montage de la
chambre de pompage (12), I'élément d’entraine-
ment (30) présente une surface circulaire externe
qui est décalée par rapport audit axe ;

I'extrémité entrainée (32) du piston (24) appuie avec
possibilité de pivotement contre la zone centrale (56)
du sabot (36) sans étre fixée de maniére rigide a ce
dernier ;

le ressort de rappel (50) s'étend longitudinalement
le long d’'une partie de l'alésage de montage de la
chambre de pompage (12) et agit sur I'extrémité en-
trainée (32) du piston (24) ;

ladite zone externe (58) s'étend dans ledit alésage
de montage de la chambre de pompage (12) en re-
lation de recouvrement par rapport au ressort de rap-
pel (50) lorsque le piston (24) appuie contre la zone
centrale (56) du sabot (36)

ladite zone externe (58) recouvre le ressort de rappel
(50) lorsque le piston (24) est au point mort bas ; et
ladite saillie de zone externe (58) recouvre le ressort
de rappel (50) lorsque le piston (24) est au point mort
haut

caractérisée en ce que

le ressort de rappel (50) est situé de maniére externe
par rapport au piston (24), et

la zone externe (58) comprend une pluralité de bras
de guidage (58a, 58b, 58c, 58d) s'étendant vers le
haut a partir d'une face supérieure dudit sabot glis-
sant (36) et qui sont espacés latéralement par rap-
port a ladite partie de socle (56).

Pompe selon la revendication 1, dans laquelle

le piston (24) comporte une formation sensiblement
sphérique au niveau de I'extrémité entrainée (32)
afin de reposer sur une formation complémentaire
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sur le sabot (36), un orifice de mise en charge (38)
adjacent a la formation sphérique afin d’assurer la
communication fluidique avec la cavité (28), et un
passage de mise en charge (42) a I'intérieur du pis-
ton (24) a partir de I'orifice (38) jusqu’a une chambre
de pompage (26) au niveau de I'extrémité de pom-
page (34) du piston (24) ; et

lorsque lesdites formations sont couplées, les for-
mations sont dans l'alésage de montage de la cham-
bre de pompage (12) et la zone externe (58) sur le
sabot (36) s’étend dans 'alésage de montage de la
chambre de pompage (12) sur une distance supé-
rieure a ladite formation complémentaire.

Pompe selon la revendication 4, dans laquelle

le piston (24) comporte une partie rétrécie (40) a
partir de laquelle la formation sphérique s’étend en
une partie de téte convexe ;

un siége de ressort est supporté sur ladite partie ré-
trécie (40) ; ledit ressort de rappel (50) est appuyé
sur ledit siege de ressort ; et

ladite zone externe (58) recouvre ledit siege de res-
sort.

Pompe selon la revendication 3, dans laquelle

le siege de ressort présente une partie de collerette
annulaire (52) afin de recevoir le ressort de rappel
(50) ; et

la partie de collerette (52) du siege de ressort est
située dans ledit espace annulaire.

Pompe selon la revendication 1, dans laquelle
I’élément d’entrainement (30) présente une surface
circulaire externe qui est décalée par rapport audit
axe ;

I'extrémité entrainée (32) du piston (24) comporte
une partie rétrécie (40) a partir de laquelle s'étend
une partie de téte convexe afin d’assurer un coupla-
ge pivotant contre la zone centrale (56) du sabot (36)
sans étre fixée de maniere rigide a ce dernier ;

un siége de ressort est supporté dans ladite partie
rétrécie (40) ;

ledit ressort de rappel (50) est appuyé sur ledit siege
de ressort ; et

ladite zone externe (58) entoure ledit siege de res-
sortlorsque latéte estappuyée danslazone centrale
(56) du sabot (36).

Pompe selon larevendication 1, dans laquelle la zo-
ne externe (58) est une série annulaire de bras de
guidage (58a, 58b, 58c, 58d) formant une collerette
crénelée autour du socle.

Pompe selon larevendication 6, dans laquelle la col-
lerette crénelée consiste en quatre bras espacés
(58) qui ensemble s'étendent sur un total compris
entre 180 et 270 degrés environ de ladite partie an-
nulaire, les espaces entre les bras (58) s'étendant
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ensemble sur un total compris entre 90 et 180 degrés
environ de ladite partie annulaire.

Pompe selon I'une quelconque des revendications
1 a7, dans laquelle le sabot glissant (36) comprend
une base (64) présentant une surface inférieure con-
cave (66).

Pompe selon larevendication 8, dans laquelle la plu-
ralité de bras de guidage (58a, 58b, 58c, 58d) forme
une collerette crénelée sensiblement annulaire,
autour de la partie de socle (56).

Pompe selon larevendication 9, dans laquelle la ba-
se (64) présente une surface supérieure convexe et
les bras (58a, 58b, 58c, 58d) s'étendent de maniére
oblique a I'opposé I'un de l'autre a partir de ladite
surface supérieure.

Pompe selon larevendication 8, dans laquelle la sur-
face inférieure (66) comporte au moins une rainure.

Pompe selon larevendication 9, dans laquelle la plu-
ralité de bras de guidage (58a, 58b, 58c, 58d) com-
porte quatre bras espacés (58) qui ensemble s’éten-
dent sur un total compris entre 180 et 270 degrés
environ de ladite partie annulaire, les espaces entre
les bras (58) s’étendant ensemble sur un total com-
pris entre 90 et 180 degrés environ de ladite partie
annulaire.

Pompe selon larevendication 12, dans laguelle cha-
que bras (58a, 58b, 58c, 58d) présente sensiblement
la méme étendue.

Pompe selon larevendication 8, dans laquelle la ba-
se (64) présente une surface supérieure a partir de
laquelle s’étend le socle (56), et les bras (58) s’éten-
dent a partir de la surface supérieure sur une distan-
ce supérieure a celle du socle (56).

Pompe selon la revendication 14, dans laquelle un
espace en forme de "U" entre les bras adjacents
(58a, 58b, 58c, 58d) est défini par un échelon qui
s'étend sur une distance relativement plus courte a
partir de la surface supérieure de la base (64) et
deux parois latérales en regard de bras adjacents
(58a, 58b, 58c, 58d) qui s’étendent sur une distance
relativement plus longue a partir de la surface supé-
rieure de la base (64).

Pompe selon larevendication 1, dans laquelle ladite
pluralité de bras de guidage (58a, 58b, 58c, 58d)
comprend deux bras diamétralement opposés (58).
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